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Supplemental Material, Table S1.  Information on studies that were excluded 

 
                    Fluoride exposure  

Outcome 

Measure 

 

    Results 

 

Reason for 

Exclusion 

Reference, 

Study 

location 

No. in high 

exposure  

group   

No. in 

reference 

group 

Age 

range   

(years) 

Assessment Range   

Liu et al. 

2000  
Tianjin, 

China 

 

Xu and Hu 

1993 
Ningxia, 

China 

  
Calderon et 

al. 2000 

Mexico 
  

 

Rocha-
Amador  

et al. 2007 

Mexico 
  

 

Ding et al. 
2011 

Inner 

Mongolia, 
China 

 

Hu and Yu 
1989 

Shaanxi, 

China 
  

 
Qin et al. 

1990 

Hebei, China 
  

Xu and Hu 

1991 

Ningxia, 
China 

  

Li et al. 1993 
Guizhou, 

China 

 

Hao et al. 
2002 

Henan, China 

 
Wang et al. 

2005 

Guizhou, 
China 

  

Trivedi et al. 
2007 

India 

60 

 

395 

 

 61 

(total) 

 

132 
(total) 

 

331 
(total) 

 

198 
  

 
141 (high) 

 

395 

- 

 

1346 

 
176 

89 

58 

 

608 

  - 

 

 

   - 

 

  - 

 

181 

 
 147 

(normal) 

159 
(reference) 

608 

- 

 

1566 

 
50 

101 

10-12 

 

 8-14 

  6-8 

 

6-10 

 

7-14 

 

6-14 

 
9-10.5 

7-17 

8-13 

 

8-12 

 
7-12 

12-13 

Drinking water 

 

Drinking water 

Drinking water; 

Urine 

 

Drinking wáter; 
 

Urine 

 

Drinking water; 
Urine 

 

Drinking water 

 
Drinking water 

Drinking water  

Coal burning 

 

Drinking water 

 
Urine 

Drinking water; 
  

  

 

3.15 mg/L (high) 

0 37 mg/L 
(reference) 

 

1 8 mg/L (high) 

0 8 mg/L 
(reference) 

1.2-3 mg/L; 

4 3 mgF/g 

creatinine 

 

0 8-9.4 mg/L 
(means); 

0 6-25 mg F/g 

creatinine 

 

0.24-2.84 mg/L; 
0.1-3.55 mg/L 

 

 

7ppm (high); 
<0.8ppm 

(reference) 

 
2.1-4 mg/L (high) 

0 5-1 mg/L 

(normal) 
0.1-0.2 mg/L 

(reference) 

  
3.99 mg/L (high); 

0.73 mg/L 

(reference) 
 

2 69(1.32) mg/L 
(high); 

2 01(1.11) mg/L 

(normal); 
1 81(0.33) mg/L 

(low); 

1 02(0.13) mg/L 

(reference) 

 

2.7-4.8 mg/L (high) 
<0.8 mg/L 

(reference) 

 
>1.0-8.6 mg/L 

(high) 

0 58-1.0 mg/L 
(reference) 

5 55(0.42) mg/L 
(high); 

2 01 (0.009) mg/L 

(reference) 

    CRT-RCa   

 

Chinese Binet 

 

WISC-RM, Rey 

Osterreith-

Complex Figure; 
CPT 

 

WISC-RM   

 

CRT-RCa   

 

IQ 
(test not 

specified) 

 
Raven 

Chinese Binet 

 

CRT-RC  

 

CRT-RCa   

 
Raven 

IQ 
bQuestionnaire  

Children in the high 

fluoride area scored 
significantly lower IQ 

scores than those in the 

control area 
 

No effect of high fluoride 

levels on IQ 

Urinary F correlated 

positively with reaction 

time and inversely with 
visuospatial scores; IQ 

scores not influenced by 

fluoride exposure. 

 

An inverse association 
between F (in urine and in 

drinking water)  and 

performance, verbal, and 
full IQ scores 

 

Urine fluoride was 
inversely associated with 

IQ in the multiple 

regression model  

 

Effects of fluoride and IQ 
in children not specifically 

mentioned (but no effect of 

fluoride poisoning on 
intellectual ability in adults 

was reported) 

 
Fluoride levels can disrupt 

intellectual development 

No effect of high fluoride 

levels on IQ  

IQ scores were 
significantly lower among 

children in high and 

normal fluoride exposure 
areas than those in low and 

control areas 

 

Children from high F areas 
scored lower IQ than those 

from the control area 

 
Children from the high 

fluoride group showed 

retarded development 

Children in the high 
fluoride area scored lower 

IQ than those from 

reference fluoride area  

Duplicate study of 

Lu et al. 2000 

 

Duplicate study of 

Xu and Hu in 
1991 

Individual-level 

measure of 

exposure 

 

Individual-level 
measure of 

exposure 

 

Individual-level 
of exposure 

 

Missing SDs 
in each group 

 
Missing  

mean (SD) of 

outcome measures 

Missing SD of 

outcome measures 

Missing number of 
subjects in each 

group 

 

 

Missing mean(SD) 
of outcome 

measures 

 
Missing mean(SD) 

of outcome 

parameters 

SDs of mean 
outcome 

parameter were 

questionably small 
aCRT-RC denotes Chinese Standardized Raven Test, rural version (Wang et al. 1989) 
bDevelopmed by Professor JH Shah (Desai K, Desai H. Psychological Measurement, Gujarat University Press, Gujarat State; India 1989) 
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"' name place SMD(95%CI) Weight 

Ren et at. 1989 Shandong -{).75 (-{) 97, -{).52) 3.82 
Chen et at. 1991 Shanxi -{)26(-{).41,-{).10) 3.93 
Guo et al. 1991 Hunan -{).44 (-{) 80, -{).08) 3.53 
Lin et al. 1991 Xinjiang -{).64 (-1 01, -{).28) 3.52 
Sun et at. 1991 Guiyang -{).95 (-1.16, -{).75) 3.86 

An et at. 1992 1 Mongolia -{).57(-{) 83, -{).31) 3.76 

U et at. 1994 Sichuan -{).40 (-{).74, -{).06) 3.58 
Xu et at. 1994 Shandong -{).93 (-1 35, -{).52) 3.39 
Yang et at. 1994 Shandong -{).50 (-1 01, 0.02) 3.13 

U et at. 1995 GuiZhou -{).55 (-{).70, -{).39) 3.93 
Wang et at. 1996 Xinjiang -{).38 (-{) 65, -{).10) 3.73 

Yao et at. 1996 Liaoning -{).34 (-{)51, -{).17) 3.91 
Zhao et at. 1996 Shanxi -{).54 (-{).76, -{).31) 3.83 

Yao et at. 1997 Liaoning -{).43 (-{) 61, -{).25) 3.89 
Zhang eta. 1998 Xinjiang 

i 
-{).17 (-{)55, 0.22) 3.47 

Lu etal. 2000 Tianjin -{).62 (-{) 98, -{).25) 3.51 
Hong et al. 2001 Shandong -{).44 (-{) 85, -{).03) 3.41 
Wang et at. 2001 Shandong -{).50 (-1 01, 0.02) 3.13 

U et at. 2003 1 Mongolia 

~· 
-{).10 (-{) 25, 0.04) 3.94 

Xiang et al. 2003 Jiangsu -{).64 (-{) 82, -{).46) 3.90 
Seraj et at. 2006 Tehran -{).89 (-1 28, -{).50) 3.46 
Wang et at. 2006 Shanxi -{)27 (-{).47, -{).06) 3.85 

Eaa ~1 al 21JCZ SlliliiD~i u :!l lZ!~Ill D2Zl :1 :12 I Trivedi et at. 2007 India - -10.76..;11 88, -9.63! 1.70 
Wang et at. 2007 Shanxi I -{)26 (-{).44, -{).07) 3.88 

U et at. 2009 Hunan -{).43 (-{) 94, 0.08) 3.14 
U et at. 2010 Henan :· 0.07 (-0 08, 022) 3.94 
Poureslami et al. 2011 Iran -{).4 1 (-{).77, -{).04) 3.53 

Overall (1-SQuared = 94.1%, p = 0.000) -{).63 (-{) 83, -{).44) 100.00 

-11.9 0 11 .9 

Supplemental Material, Figure Sl. Random-effect SMD estimates and 95% Cis of 
child's intelligence score associated with high exposme to fluoride among 28 studies 
including Trivedi et al. 2007 with questionably small SDs (highlighted in a black 
textbox) . SMDs for individual studies are shown as solid diamonds (+), and the 
pooled SMD is shown as a non-filled diamond (0) . Horizontal lines represent 95% 
Cis for the study-specific SMDs. 




